A method of transseptal catheterization of the left side of the heart via the right subclavian vein has been described. It was attempted in 29 The purpose of this paper is to describe a method of transseptal catheterization of the left side of the heart using a neck approach through the right subclavian vein. This technique was attempted in 29 patients undergoing routine right and left heart catheterization for assessment of various types of cardiac disorder.
A method of transseptal catheterization of the left side of the heart via the right subclavian vein has been described. It was attempted in 29 (Brockenbrough and Braunwald, I960) ; the fitting of a smaller sized needle tip to the Ross needle to lessen the risk of inadvertent damage (Brockenbrough, Braunwald, and Ross, I962; Rainbow, Raftery, and Oakley, I967) ; and the use of percutaneous femoral vein puncture to enter the right side of the heart (Cope, I959;  Brockenbrough and Braunwald, I960; Bevegird, Jonsson, and Karlof, I96I; Endrys and Steinhart, I962) . The method proved to be a relatively easy and safe way of measuring leftsided heart pressures and also for performing left-sided angiocardiography (Brockenbrough et al., I962; Nixon and Ikram, I966) .
In i960, Bevegird et al. described a method of transseptal puncture via the right external jugular vein using a special puncture needle. (Yoffa, I965) can be used. Our experience in the Liverpool Regional Cardiac Centre relates mainly to the use of supraclavicular subclavian vein puncture for the insertion of emergency pacing catheters in patients with heart block (Macauley and Wright, I970) . The technique has also been used for intravenous infusions and for measurement of central venous pressure. It has been performed in more than IOO patients and the technique evolved has been adapted for the purposes of transseptal puncture.
The purpose of this paper is to describe a method of transseptal catheterization of the left side of the heart using a neck approach through the right subclavian vein. This technique was attempted in 29 patients undergoing routine right and left heart catheterization for assessment of various types of cardiac disorder.
Anatomy of subclavian vein
The subclavian vein begins at the outer border of the first rib across which it arches, and terminates behind the lower border of the sternoclavicular joint by joining the internal jugular vein to form the innominate vein (Fig. i) . The vein is separated from the skin anteriorly throughout its entire course by the clavicle. It is separated from the subclavian artery behind by the scalenus anterior muscle and superiorly lies the cervical fascia, the platysma muscle, and the clavicular head of the sternomastoid muscle. The subclavian vein lies at a slightly lower level on the right side than on the left, and the junction of the subclavian and internal jugular veins may be inferior to the right sternoclavicular joint. A puncture needle must therefore be inserted further, and at a steeper angle on the right side to enter the subclavian vein. (o0o35 in) flexible guide wire is passed through the cannula to the right atrium under fluoroscopic control. The cannula is removed and replaced by the U.S.C.I. catheter introducer consisting of the dummy catheter and outer Teflon sheath. The fine guide wire and dummy catheter are removed and replaced by the thick 8o cm (0°045 in) flexible guide wire. The Teflon sheath is removed and the radio-opaque catheter passed over the guide wire to the right atrium. The guide wire is then withdrawn.
Alternatively we have performed the initial subclavian vein puncture with a large No. I6 gauge puncture needle which will take the thick guide wire direct and thus eliminate the use of the U.S.C.I. catheter introducer. Usually we have preferred to use the finer needle for the initial puncture in case of inadvertent entry into the subclavian artery.
The modified 41 cm Ross needle is passed down the catheter until the tip is just within the end and then it is connected to the pressure manometer and the pressure tracing displayed on a cathode ray oscilloscope screen. The needle is rotated in a clockwise direction (looking down the shaft of the needle), to avoid entering the right atrial appendage, until it is pointing medially between 7 and 8 o'clock. It is then gently pulled from below upwards along the atrial septum until the fossa ovale is engaged. If the fossa ovale cannot be felt then the middle third of the medial wall of the right atrium is taken as the site for puncture. After engaging the septum it is punctured by advancing the needle sharply beyond the tip of the catheter as for transseptal puncture via the saphenofemoral route. Pressure is continuously monitored throughout the procedure.
As soon as the left atrium is entered the catheter is advanced over the needle for about 2 to 3 cm and the needle is rotated in a counterclockwise direction to bring the catheter against the septal wall of the atrium. The catheter is then advanced into the left ventricle (Fig. 3) . Occasionally further manipulation and even the use of a spring guide wire is necessary to facilitate entry into the left ventricle. The needle is then withdrawn and the catheter connected to the pressure transducer.
When the study has been completed the catheter is withdrawn and the head and shoulders slightly raised to prevent bleeding from the puncture site.
Results
These are shown in the The risks are the same as for a conventional transseptal puncture and include aortic puncture, pericardial entry, haemopericardium, and systemic embolism from dislodgement of left atrial thrombus. None of these complications has occurred in this series of patients. Since the needle is short and there is little tension on the great veins, the procedure causes less discomfort than transseptal puncture from below.
Once the left atrium is entered it is relatively easy to catheterize the left ventricle since the catheter advances naturally towards the orifice of the mitral valve. The success rate for left ventricular entry was 2I out of 23 attempts, i.e. 9I per cent (Table) . This is at least comparable to the frequency of left ventricular entry by the conventional transseptal puncture technique.
Selective left ventricular or left atrial angiocardiography can be performed through the catheter with the' use of a Straube end- hole occluder assembly (Fig. 4) . Because of the relatively straight entry into the left ventricle, the catheter has less tendency to recoil into the left atrium during injection of contrast medium than with transseptal catheters inserted through the femoral vein. 
